Objectives: Visual perceptual organization impairments in schizophrenia (SCZ) are well established, but their neurobiological bases are not. The current study used the previously validated Jittered Orientation Visual Integration (JOVI) task, along with fMRI, to examine the neural basis of contour integration (CI), and its impairment in SCZ. CI is an aspect of perceptual organization in which multiple distinct oriented elements are grouped into a single continuous boundary or shape. Methods: On the JOVI, five levels of orientational jitter were added to non-contiguous closed contour elements embedded in background noise to progressively increase the difficulty in perceiving contour elements as left-or right-pointing ovals. Multi-site fMRI data were analyzed for 56 healthy control subjects and 47 people with SCZ. Results: SCZ patients demonstrated poorer CI, and this was associated with increased activation in regions involved in global shape processing and visual attention, namely the lateral occipital complex and superior parietal lobules. There were no brain regions where controls demonstrated more activation than patients. Conclusions: CI impairment in this sample of outpatients with SCZ was related to excessive activation in regions associated with object processing and allocation of visual-spatial attention. There was no evidence for basic impairments in contour element linking in the fMRI data. The latter may be limited to poor outcome patients, where more extensive structural and functional changes in the occipital lobe have been observed.
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Introduction
Evidence is increasing for the presence of visual perceptual and ocular impairments in schizophrenia (Silverstein and Keane, 2011b; Silverstein and Rosen, 2015) . These are found in patients (Butler et al., 2008) and, in some cases, in unaffected offspring (Hebert et al., 2010) , and, when identified in high-risk children (Schiffman et al., 2006; Schubert et al., 2005) and in ultra-high risk young adults (Klosterkotter et al., 2001) , they predict conversion to psychosis in adulthood. In addition, visual processing disturbances are related to functional impairment (Green et al., 2012; Rassovsky et al., 2011) . One well-documented visual impairment is in perceptual organization, which refers to the processes by which individual elements of sensory information are collectively structured into larger units of perceived objects and their interrelations (Palmer, 1999) . Over 50 studies have now demonstrated reduced visual perceptual organization in schizophrenia across various paradigms, labs, and countries (Silverstein and Keane, 2011a; Uhlhaas and Silverstein, 2005) . One of the most commonly investigated aspects of perceptual organization in the schizophrenia and basic vision literatures is contour integration (CI) (Braun, 1999; Chandna et al., 2001; Kovacs, 2000a; Levi et al., 2007) , which is a fundamental visual process that forms representations of continuous boundaries and shapes on the basis of the relative positions and orientations of multiple edge elements. CI is typically measured as the ability to detect or make a judgment about the shape, position, or presence of a closed contour made up of non-contiguous elements, embedded within a display of randomly oriented elements (see Fig. 1 ).
The Jittered-Orientation Contour Integration task (JOVI), a 
